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Abstract

Protein-based diets are once again popular among the those vulnerable to quick weight
loss schemes. Advocates for these diets claim quick, permanent weight loss, disease prevention,
improved physical performance, and even enhanced mental productivity.

It is claimed that a diet

high in carbohydrate contributes to hyperinsulinemia, fat storage, and "bad" eicosanoid
production among other things. However, the detrimental effect of a low carbohydrate, high
protein diet is rarely discussed. Subjects who follow protein-based diets are prone to a state of
ketosis, which causes them to lose an unhealthy amount of nutrients and water. In general the
protein-based diets are a confusing blend of science and nonsense.

Obesity on the Rise
Americans are getting fatter. The data from the Third National Health and Nutrition
Examination Survey (NHANES III) revealed that the number of overweight Americans has
increased from 25 to 33 percent between 1980 and 1991 (1). One in three, or 58 million
American aged 20 through 74 are overweight (1). The trend for obesity is not only hitting adult
Americans but also our children. More than one in five children and adolescents aged 6 through
17 are also overweight (1). Every year at least 300,000 American deaths occur due to poor diet
and inactivity (1 ). Seventy percent of the time, diagnosis of cardiovascular disease, the number
one killer in America today, is related to obesity (1). With obesity such a problem in the United
States, it is understandable why many people turn to quick-weight loss gimmicks to lose weight
and solve all of their problems. This is the reason why many health professionals, with
exceptional credentials, promote unhealthy eating habits in order to reap the financial benefits.
The demand is here. Americans spend at least 33 billion dollars annually on weight-loss
products and services (1). At any given times 33 to 40 percent of American women are trying to
lose weight. In men, it is 20 to 24 percent (1).

Lose Weight Now. Tell Me How.
The theory behind the high protein diet is that when a person eats carbohydrates, the body
breaks polysaccharides down into glucose, which is then utilized by the body or converted and
stored as fat. This is true. But the diet writers move onto shaky ground when they claim that the
body cannot handle the resulting rise in blood sugar and thus secretes "excess insulin" which
then promotes fat storage and somehow induces cravings for more carbohydrates (2). The basic
message of the diet is simple. Protein is good, carbohydrates are bad; and not just pasta, rice,
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bread and potatoes, but also fruits and vegetables, foods with proven health benefits. Proteinbased diets are based on a small piece of metabolic science, blown largely out of proportion.
The problem is that thousands of people are swearing by these diets, claiming easy weight
loss and euphoria. The truth is, yes, following a high-protein diet will promote weight loss- for a
period of time. When a person loads up on protein while limiting carbohydrates, the body reacts
as if it were starving. Because the body cannot store large amounts of carbohydrate, it reacts by
rapidly releasing the essential body water that is used for carbohydrate storage and metabolism
(2). The fact is that most of these diets (Protein Power, Atkins', and the Zone) are dressed up
versions of low-calorie diets, usually a meager allowing 600 - 1200 calories per day. Nearly
anybody can lose weight by cutting calories; that is no new discovery. Also contributing to
weight loss, is the fact that most people on these diets have a dramatic decrease in appetite due to
ketosis and an increased dietary fat intake which provides satiety (2,4 ). However, after a few
weeks in ketosis, the body adjusts. The appetite returns, nausea resolves, and the lost weight
returns (4).

A Diet Revolution?
Dr. Robert Atkins, M.D., claims that ketosis is the key to good health and the hormone
insulin is what makes us fat (7). In fact, he states ketosis is "as delightful as sex and sunshine,
and has fewer drawbacks than either of them" (7). The Atkins' diet progresses in four phases.
The first two weeks of the diet are called the "induction diet" where no more than 20 grams of
carbohydrate are allowed per day; the amount in just seven crackers, one large apple, or a slice
and a half of bread (4,7). Yet, "free foods" such as beef, bacon, pheasant, lobster, eggs, or cheese
are allowed (2). The goal of this phase is to induce ketosis. Fruit, bread, grains, starchy
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vegetables, and certain dairy products are strictly limited (7). Dr. Atkins' even recommends that
his subjects test their urine ketones. He tells them that when they see the test strip turn purple, it
is a sign that the body fat is melting away (7). The diet progresses into the On-going weight loss,

Pre-maintenance, and Maintenance phases. Each phase gradually allows more carbohydrate
throughout the day. However, the maximum amount of carbohydrate allowed is 90 grams per
day, which is a meager 360 calories. It is doubtful that subjects will consume another 1200-1500
kcals in "free foods". Once in the maintenance phase, dieters are recommended to consume
anywhere from 20-90 grams per day (7). Of particular interest is a study conducted in 1970 on
24 men and women who followed Dr. Atkins diet for a period of eight weeks (4). Though the
subjects did lose weight, their levels of high-density lipoprotein (HDL) dropped by 10 percent,
while their levels of low-density lipoprotein (LDL) increased by 33 percent (4).
Dr. Michael and Mary Dan Eades are the advocates of the Protein Power plan. They
claim that insulin is a "monster hormone" and high levels leave you "stuck in carbohydrate hell"
(8). According to the Eades, diets high in carbohydrates cause your body to make "bad"
eicosanoids, of which are very poorly defined in their book (8). These so-called "bad"
eicosanoids are what cause heart disease, cancer, arthritis, lupus, multiple sclerosis, eczema,
alcohol cravings, dull hair, dry skin, and brittle nails (8). On the Protein Power plan, 30 to 55
grams of carbohydrate are allowed per day, however, fats (butter, avocado, nut oils) are allowed
as "free foods" (8). The protein needs are determined by lean body mass (LBM). A person with
100 pounds of LBM would be allowed 60 grams of protein per day on the Protein Power plan. A
subject meeting these guidelines would be allowed a total of 460 calories per day from protein
and carbohydrate combined. Again, it is highly unlikely that a subject would consume the
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remaining 1200 -1500 calories from free foods alone. Clearly, these diets are very-low calorie
diets that are deficient in all nutrients, including protein. Interestingly, the Eades remind all of
their subjects that they need to strive for 25 grams of fiber per day (8).
Barry Sears, PhD, is the author of The Zone. This book has sold over 1,000,000 copies
and is regarded as the 40/30/30 plan. The Zone is very poorly defined in Sears' book as he
rambles on page after page about The Zone without giving a simple definition of The Zone.
However, statements such as "that state of optimal good health, physical performance, and
mental alertness", or "that mysterious but very real state in which your body and mind work
together at their ultimate best.. .. In the Zone, the mind is relaxed, yet alert and exquisitely
focused. Meanwhile, the body is fluid, strong, and apparently indefatigable. It's almost
euphoric. There are no distractions, and time seems to slow down to a graceful waltz." are made
throughout the book in an attempt to make some sense out of the entire diet plan (9). In essence,
the Zone is at best, ill-defined (4,9). However, Sears actually promotes the most realistic plan of
the three diet regimens discussed here (he allows the most carbohydrates). Sears does not
promote ketosis is his book, but claims that the diet should be 30% protein, 30% fat, and 40%
carbohydrate (9). Sears also has makes some very bold statements, promising that his plan can
do everything from permanent weight loss to resetting your genetic code (9). Sears also argues
that eicosanoids control your hormones, therefore if we control our eicosanoid levels, we open
the door to The Zone (9). Though the scientific proof behind Sears' diet plan is lacking, Sears is
a motivator and through good marketing has made his program a success.
Despite claims, all three of these diets have nothing to do with insulin or eicosanoids and
have everything to do with calorie restriction (2,4, 10). If it is true that eating a diet high in
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carbohydrate makes people fat and eating more protein makes people thin, then Americans would
be thin and the Chinese would be fat (10).

Insulin-phobia?
The action of insulin is vital in maintaining normal carbohydrate, protein, and fat
metabolism (6). Insulin is anticatabolic in that it decreases the breakdown and release of glucose
from the liver, inhibits protein degradation and diminishes gluconeogenesis, while also inhibiting
lypolysis and preventing excess production of ketones (5,6). Insulin is a major anabolic
hormone, promoting storage of carbohydrate, synthesis of protein, and facilitating conversion of
pyruvate to free fatty acids which stimulates lipogenesis (5,6). Insulin also has transportational
functions by carrying glucose and triglycerides into muscle and adipose cells (5,6). "Effective
fuel metabolism is dependent on balances among exogenous and endogenous fuel availability,
the glucagon/insulin ratio, and tissue insulin sensitivity (3)." Both absorbed glucose and amino
acids stimulate insulin secretion (3). In essence, eating anything causes your blood sugar to rise
(2). The promoters of the protein-based diets claim that one in four Americans are insulin
resistant (7,8,9). However, insulin resistance is a consequence of being overweight and
sedentary, not eating too many carbohydrates (2).
In the brain, insulin allows tryptophan to readily cross the blood-brain barrier (5).
Tryptophan is then converted to serotonin, a neurotransmitter which triggers satiety (5). One
would assume that eating a meal high in protein would elevate levels of tryptophan in the brainhowever, the opposite occurs due to the competing of the individual amino acids and levels of
both insulin and tryptophan are decreased (5).
One final thought on insulin's role in weight loss or gain is that insulin can only put away
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what you eat. For a person who is eating more calories than is needed by the body, yes, insulin
will promote lypogenesis. For a person who is not consuming enough calories, insulin will
promote glucose utilization and not storage. The bottom line is that adequate calories and regular
exercise are the only keys to lose weight and promote health and well-being.

The Ketosis Caper
Ketosis is a potentially harmful condition that occurs during a shortage of glucose,
wherein the body burns fats for energy (2). Fatty acids are released into the circulation and
ketones build up in the bloodstream when the body is starving (2). Ketones must be carried in
the blood and excreted in combination with a base, which is a sodium ion (6). This reduces the
available base in the body and leads to dehydration and a lowering of the pH (6). Followers of
high-protein diets play a dangerous game disturbing their acid-base balance while losing an
unhealthy amount of nutrients and water (2,4,6). Dr. Atkins statement that "ketosis is one of
life's charmed gifts" is quite inappropriate when you consider that the body must work overtime
to "kick out pint after pint of ketone-laced urine" (10). This is why the subjects on these diets
complain of extreme thirst and why consumption of large amounts of water are strongly
recommended (10). Symptoms of ketosis include lightheadedness, quesiness, loss of appetite,
and nausea (2,4,5,6). A classic sign of ketosis is "rotten apple breath" (2). Because ketones
interfere with the renal clearance of uric acid, painful episodes of gout may also strike during
ketosis (2,5,6).
Interestingly enough, the breakdown of fatty acids depends on an adequate supply of
oxaloacetic acid, which is generated primarily from carbohydrate metabolism (5,6). The acetyl
CoA from beta-oxidation must combine with oxaloacetic acid to form citric acid in the krebs
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cycle (5,6). Thus, complete fatty acid catabolism requires continual glucose catabolism to
provide the pyruvic acid necessary to make oxaloacetic acid (5,6).

Eicosanoids: The Facts
Eicosanoids are fatty acids comprised of 20 carbon atoms (5). They are hormone-like
compounds and include potent substances such as prostaglandins, thromboxanes, and
leukotreines (5,10). Eicosanoids exhibit a wide range of physiologic functions including
lowering of blood pressure, diuresis, platelet aggregation, gastric secretions, and proper immune
and nervous system functions (5). The precursor to eicosanoids is arachidonate which comes
from polyunsaturated fatty acids or be synthesized by the body (5, 10). Arachidonate can be
formed in the body when glycerophosphatides (found in cells) are hydrolyzed by a phospholipase
enzyme (10). The release of arachidonate from membrane glycerophosphatides is influenced by
stimuli such as epinephrine, angiotensin II, mechanical damage, ischemia, or by the type of
dietary fat one consumes (5, l 0). Membrane phospholipids are prime substitutes in eicosanoids
synthesis (5). The content of membrane phospholipids reflects to a certain degree, fatty acid
intake (5). It is thought that n-3 polyunsaturated fatty acids can substitute for arachidonic acid in
platelet phospholipid pool and therefore interfere with platelet aggregation (5). The data on how
macronutrient intake effects eicosanoid levels are very limited, and the effect of eicosanoids on
health is quite unclear (10). So what do eicosanoids and eating too many carbohydrates have in
common? Even Sears admits (after writing an entire book based on eicosanoids) that he has not
done any research to see if his 40/30/30 plan alters eicosanoid levels (10). In fact, Sears admitted
that he has never even looked at eicosanoid levels in his subjects (10). Gerald Reaven, MD, a
professor at Stanford University stated "I find it hard to swallow that anybody could really
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believe eicosanoids are the key to all health and disease. The body isn't that generic. One thing
can't have an effect on everything else" (2).

Too Much Protein?
Undeniably, diets too high in protein can be detrimental. One who eats a diet high in
protein is at a greater risk for osteoporosis. Protein contributes to bone loss by increasing acid
production, and the body reacts by mobilizing calcium from bone to form salts and neutralize
acidity (11). In the Harvard Nurses Study with more than 86,000 subjects, it was found that
those who favored high protein foods were at greater risk for forearm fractures (4,11).
Researchers have also estimated that doubling of dietary protein can increase urinary calcium by
50% (11 ). It has been speculated by many researchers that chronic high protein intake can
damage the kidneys. Brandle et al. found structural changes of the glomerulus and tubules due to
chronic protein intake (12). Coe et al. claim that the kidney undergoes a gradual process of
degeneration, hypertrophy, and inflammation with high levels of protein in the diet (13). It is
unquestionable that protein is a costly fuel source for the body and forcing the body to solely use
protein for energy brings about unnecessary stress.

The Logic of Science
It has been claimed by protein diet advocates that Americans have gotten fatter while
percent of total calories from fat has decreased and carbohydrate intake has increased. The fact is
that Americans now consume, on average, more food, more snacks, larger portions, and more
calories than 25 years ago (14). We are fatter because we eat more total calories, regardless of
the percent coming from fat. The problem arose when many of these "fat free" carbohydrate
snacks came out. Americans assume that it is okay to eat as many carbohydrates as they want, so
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long as they are fat free. A calorie is a calorie. It has also been claimed that Americans do not
get enough dietary protein in their diet. On the contrary, most Americans eat more than twice
their recommended intake of dietary protein (2, 13).
A Diet is a Diet
By following these regimens, people are avoiding foods with proven dietary benefits,
fruits, vegetables, grains, low-fat diary products, and even phytochemicals. Research has shown
a positive link between high protein and high fat diets and serious health problems including
cardiovascular disease, cancer, and other diseases. Moreover, high protein/fat foods are
dominant on the list of foods that are associated with one-third of the 500,00 cancer deaths that
occur in the United States each year (2). The protein-based diets are just another fad diet, and the
common knowledge that diet and exercise are the keys to good health will still be around after
the high-protein diets have eclipsed.
Application
Dietitians and health professionals need to be aware and informed when it comes to
weight-loss services and products. However, dietitians need to promote healthy lifestyle
adjustments, behavior modification and education throughout the community. If a dietary change
cannot be made over the course of a lifetime, then it should not be promoted. Quick-weight loss
schemes can have long-term health effects. Dietary changes recommended by a dietitian need to
be realistic and sensible. If preventative care is our priority, then making healthy lifestyle
modifications practical and doable is a must.
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